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New claims 22-30 havo been inserted. 

Claims 13-21 were -ejected under 35 [JSC §103; a) as 
being unpatentable over FEYGLN 5,3b4,414, m view of DECKAR:) 
5, 639, 070, and Dictionary of Ceramic Sciencre and Engineering. 
Applicants respectfully traverse this rejection. 

Claim 13 has been amended uo recite ''to creare grain 
joints between particles of said powder or said mixture of 
powders" and "repeating s^eps 2 to 4 while maintains nq said 
heating". Bases for tee am.cndm.ents to claim. 13 are found at page 
7, lines 16-lH and page 13, lines 24-27 of the specification. 

Claim 17 has been amended to recite ''compacting said 
layer thereby increasing the density of said layer and oecreas-ing 
porosity of said powder or said mixture of powders". Basis -^or 
tf:o above am.endment is found at page 7, lines 5-7 and page 8, 
lines 3-7 of the specification. 

Tne claimied inventive process is directed to rap^d 
orotoryping by sin ter inq in so' io phase o:" any powoer (claim 13), 
and particularly ceram.ic powders (claim 14). 

FEYGIN describes a process for rapid prototyping wi rh a 
laser beam which ch:anges the physical or chemical properties of 
the powoers. b'EY GIN does no t discl ose tnat zh e sintering is in 
s o lid pp. a s e . 

riven ' FR^r^TM \-isos the word "sintering", nis use of 
Lhe word does nor correspond to th.e cief^nition set forth, in r.he 
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Dictionary of Ceramic Science and Engineering and further his 
"s_!.r:r.er J no" is not. that recited. 

At c:oiumn 6, i^nes 2-7 c^f FEYGIN, it is stated that. 
"The powder affected by the laser bean: changes its onysical or 
chemical propertnes. Most often this change resu.lts :i n sintering 
or nelting of the powder and fusing the material within the 
ooundaries of a cross-section as well as bonding it to the 
previous cross-secti on. " 

AppJicants respectfully submit that the wording 
"sintering or melting and fusing" (underlining added) used by 
FEYGLN confirms that a liquid pnase is nroduced. 

in view of the above remarks, applicants subniit thac 
FEYGIN does not encompass a process of "sintering in solid 
phase", as required by the present claims. 

According to applicants' claimed inventive process, the 
ceramc powder or the mixture of ceram: c powders is heated before 
sintering to reduce the energy supplied by the laser for 
increasing the rapidity of production of the object. 

DECKARD describes heating the layer of powder to be 
sintered prior to sintering. 

At colum.n 6, lines 38-45, DECKARD specifies 
"undesirable shrinkage of the article being produced has been 
ooservea to occur due to di f f erenc^f^s between the temperature^ of 
the particles not yet scanned ... and tne previoi:sly scanned layer. 
It nas oeen found th.at a downward flow of cent rol led-tempera t are 



HORY et al. S.N. 0 9/622,639 

air Lhrcwqh the target area .is able to moderate such undesirable 

temperature differences. " 

DECKARD heats the powder not: to reduce tnc energy 

supp.,ea oy the .laser bur co reduce the dxfference between the 

Lor-.porat.re of the powder not yeu scanned and r.ne r.e:apera L u re of 

trie powder previous.! y scanned. 

Furthermore, .like E'EYGIN, DECKARD misuses the word 
-s:nLering". DECKARi: descrrtbes sintering in liquid phase. See, 
tor example, column 8, lines 1-5; "to fuse the powder" m claim 
.1; and "to provide ... che heat o- fusion of the powder" in claim 
2 of DECKARD. 

Applicants respect iu.l .1 y submit that the inventive 
p.>-ocess of c.aim.s 13-21 would not have been obvious to 
ordinary skill in the art. over EEYGiN an view of DECkard 
Dicta or:ary of Ceramic Science and Engineering oecause neither 
FEYGIN nor DECKARD describe or render obvious "sintering in solid 
phase", as recited in applicants' claims. 
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13 recites "repoatir:g steps 2 i_o 4 while 

rnainLa.ining sa.id heating". m sharp contrast to the above 

recitation, DECKARD describes a stop of heating after formation 
of a '\si.nLe.red'' first, layor. 

:n viev; of the abovo anendments ar.d remarKs, appli carets 
respecL Ii:.; I V reauosr rocon s i op^ v^^^i : ^ :.r^^ ^ - u . 
re-jection of claims 13-21 under 3.5 'JSC §103 (a) as being 
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unpatentable over FEYGIN in view of DECKARD and Dictionary ol 
Ceramic Science and E.ngineer i ng . 

Appli canes fi^rtho- sutjrnnt that new Cj.a.ims 22-30 are 
also a:]owab;e over FEYGIN, DECKARD, Dictionary oi Ceramic 
Science and Engi.neer: ng, and any combination thereof. 

Basis for the subjec;t matter of claim 22 is fo^ncJ in 
Figure 2; page 10, J ine 9 - page 11, .1 mo 2; and page ^3 , xines 
2-1-27 of :;he sped i i cat ion . 

Basis for claims 23-2/ is found in claims 17-21. 
Basis for now claims 28-30 is found at page 1, lines 
12-18 of the specification. 

Applicants respectfully submit that none of the applied 
prior art references describe or renucr oiovious io ono of 
ordinary skill in the art step 2 of claim 22. 

In view of the above amendments and rcm.arks, applicants 
respectfully submit that new claims 22-30 are pa-entable over 
.-■FYGIN, DECKARD, Dictionary of Ceramic Science and -Engineering, 
ana any combi.na t ion thereof. 

in light of the amendments discussed above, applicants 
believe that the present application is in condition for 
aliowance and an early .indication of the same is respcc t f \j 11 y 
requested . 

If the Examiner has ;^ny o'_;es t i ons oi' requests 
cl arif i caLion of any of tf.o above points, the Examiner m.ay 
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cori'-act t-.he undersigned agent so tnat this application may 
cor.t-. -: nuo to be expeditiously advanced. 

Attached hereto is a r.arked-up version of the changes 
made to the ciaims. The attached page is captioned "VERSION WITH 
MARKINGS TO SHOW CHANGES MADE." 

Respectfully submitted, 
YOUNG & THOMPSON 



By a ^ 

Kl. Reed 




AqenL for App,: cants 
Regis I, rat ion No. 27, 0 9-: 
745 Sou-h 23rd S:_rcet 
Arlingl-.on, VA 222 02 
Telephone : b2 1-22 97 



Nlay ] , 2003 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN TI-IF: CI.A.l.MS : 

Clain 13 was amoendcd as foMows: 

--13. (ar-e-deci) A process lo- Ltie -apia c r c l c ^ yo i ng by 
srn^ermq i n so^ia phase, w^th a .asor, of a powder or a i:i:xr-rc 
of powders, compr.is.ing the sLeps of: 

1/ obtaining a serres of digitized superposed sections 
object to be produced, from a t hree-din^ens i ona 1 
representation of said object; 

2/ spreading Lhe powder or mixture of powders in trie 
form of a ihrn ^ ayer^ 'ano'; 



3/ heating tne layer [to] at a temperature nc:ar the 
sintering temperature m soiLid phase of said powder or said 
mixture of powders; 

[3/ J W bringing the rieated .layer to the s o J. id phase 
s inter inq temiporaturc t,o cr eat e gra in joint s between parziclcs of 
s^d po_wdeTy oj:- j^a^ powde rs by sweeping wiL:: a laser 

beam said layer such tnai a selcctcrd portion o^ ihe powder, wn : ch 
corresponds to one of tne digitized sections of the objec:t to cc 
orcduced, is sintered in so. id phase by the supplemental energy 
suppr red by the j aser [ , J ; and 

repeating steps 2 [and 3] to_J wh: l e m. a ^ nt aininc sai.d 
hcuL j nq ur:tii all the digitized superposed sections of the obiect 
r,o oe producea are cbtamea.- 
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Ciaiir. 17 was arnendeo as foiiows: 

--1V. (aT.ended) A process ^or the rapid pro*- o;,yp ^ nq oy 
sintering :n solvd pha^ie, V7ith a :.ciser-, of a powder or a mixture 
of powciors, comp-r-ising Lhe 37,eps of: 

]/ obtairing a series of digitized superposed secLioris 
of an ooject :.o be produceo, iron a L h rcc-d i Ten s i ora i 
reprcscn" an on of sa:d objocL; 

2/ spreading the powder or mixture of powders :Ln tne 
form ol a thin layer; [and] 

3/ heating the layer to a t^ernperature n.ear' the 
sintering :,o:nperature in solid phase of said Dowde- or sa^d 
miixture of powders; 

com. pactin q said l ayer rinereby inereas.inq the 
density o^ ^Lhe neateo powder of tne] sa id layer and d e cre asing 
poro sity of said pow der or sa rd m 1 x l u r e of p o w c c r s ; 

[4/] 5/ bringing the l ayer densified and heaeed [iayerj 
to rhc sin:.c}ring temiperaLure by sweeping with a laser beam said 
layer such that a selected portion of the powder, wnic:h 
corresponds to one of the digitized secLions of the objccL to be 
produced, is sinLercd in soiid phase by "h.e suppl em.enta 1 energy 
si.;ppl. 'led by the laser; ar:d 

r p -h - n g c; ^ p p c; 2 [ , J d 4 1 t O 5 U r 1 L i _i. ci ^ 1 t h e 

diq^rized superposed secrtions of the oojec:r. to be proaucecl are 
obtained . — 
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